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Abstract of CN 1490312 (A) 

A carbazole derivative is disclosed, which can be used as the main component of tri-state 
phosphorescent dye used in the luminescent layer of organic electroluminescent device. Its 
advantages are high energy and stability, and high brightness, efficiency and long service life of 
organic electroluminescent device. 
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^«^»te70°CS220°C^fB], &HS&t&fi{I?E 2.62eV UJL 



6-50 mm. 

^«^««ffia*w*¥ffi««is«i«, m*&mmm% 1-3. 

6-50 W^*o 

m^m*mmmmwmm&&®,, 1-3, ss* 
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m m =& 



Hi/1551 



mh#m*&#: m^#* mmK^m^m^K^ coled), 
m&±m\-jwmmmma&*&&}*&. oled^^^, %&mwm*h* 
mm , M^--%?mvt&, m^^mt, oled ^mmm%m, n% 

A, *mik, K«mitj£fc«fifi^«M 1000 fc, Km^*iP'€T[W|^»W^f H S^. 

sith, ^w.feas^s^is^A^rreawjatfflSf*. 1937 fiik&nm c.w.Tang ^a 

(C.W.Tang, S.A. Vanslyke, Appl. Phys. Lett., 1987, 51, 913)J8 8-»»l»lg (Alq 3 ) f£*j2bfc#&, 

#iijTi§)j*jif£^ iov, mjem& iooocd/m 2 , ioo 

OLED **W*iaft*^-*l**^T. *7^S^5lJ^jE^M^S^±A^^ : ^^tfL^4 , 
7«M/L$, fiA^l; ti^T-M^WM/I*, «A^i; xAA^^S&ttf^flr 
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T& ® $ 3S2/155T 



*4; 2) iSiSSItf^rifcMA*: 3) $IK3fc?8&itiH#WA.$: 4) fOTiftA¥> 

5%o Jtsf^f «*#*4«P=«*«*#***tt. T^JM^MWItH^ SittfyfflHE^a 

5t#^a<iwm*as3t*#w^i:^»¥aife±^yjiai2o%, rate, a 

mmm&t&m&itm. &m-mmmmm*, mmnmmmm 
m%^mx¥®mmx¥i$ww%, a 1997 ^ 12 ^ $it#f 2001 ^ 10 w 

m^m%MfcmmX^ Forrest ^fflltt^ WXHRmittOAA. Baldo, D. F. O'Brien, Y. You et 
al. Nature, 1998,395, 151)^JF7W«»**t»AZ.«Bh#« (PtOEP) ftA*#«*#*Ht*S 

M*Jffl*S1Bj (Si£**^J 25%), RttT^taS^SSftW^i^Sfc* Of- 5%), jw- 

*3us*#*m. M*?«*jffl*afc±^iai4H 100%, #£**»«#«jafc*. m&a 

Ttt3fcH-'W3fe»W*HR/>. PtOEP ±Mfi&Mffi3IAnHifciWg. *f 

ITO/CuPc(6ronyNPB(3 5r^)/A^ 
Ag(50nm) 

g^CuPc^Hg*;*, NPB^JN,N'--- (l-ISS) -N,N'-r$g-l, : 1-&W-4, 4--JK, « 
SftS^^W^MitTW^a^^iiWS***^ 650nm, ft 580nm ffl 
PtOEP 580nm, 650nm, PtOEP W^ft. 

fflsftiST, 23%, Jtfjatt^*F«*«iE5«. (l00cd/m 2 ) T» 

&$HHfc£ 1-3%, #J.^dJ Alq W^**, %m Alq ^ PtOEP 
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^Tai-^JIi^PtOEP »3t*#M3S[*, Forrest (D. F. O'Brien, M. A. Baldo, M. E. 
Thompson, S.R. Forrest, Appl. Phys. Lett. 1999, 74, 442) 3US-$Hit ( I ) flr^tolH^fiJ&lfc 4,4' 
-N,N'.r^H*-K* (ffl&CBP) ft#Akb^A**aWPlOEPW*#tt*r, H«tfc»*Jg 
JgffiSIA 2, 9--^S-4,7--?S-l. 10- W# BCP) ftASftfflSM. §i#7*S 

fa*: ITO/NPB(45nm)/ CBP:PtOEP(6%,40nm)/BCP(8nm)/Alq 3 (25nm)/Mg:Ag £ 

5.7%, BttT£3teH«tt«fc**fl[ 5%, Ji^$»±a 

-^iIE^7Hte^#M^nTy^M^^$. ^ Alq 3 +gtb^£> CBP jl^MWH^ 
tg*(CBP,2.56eV;AIq3,2.0eV), |0M^WH^«#, WM^ti«^#ir^A, MW#J 



M«»±#w«»!i>. WB*giWia<fcWH»ttAa*»**^(^\4'--iR>*ai)-i«: 

BlH^tt^^ft-^ttCWj** FIrpic)*fl*1ft8«Ht«. FIrpic &WB^5« ( II ) 
f*. SI^I-fttlWIfeHMtMfi, £4MTW*:fciBtf IWfc^ 475mn, £ 
2.65eV, m^mm^MU CBP MHnttftA 2.56eVo Forrest ^& (Chihaya 
Adachi, Raymond C Kwong, et. al. Appl. Phys. Lett. 2001, 79,2082) MM CBP ff^j^WRMi® 
# FIrpic ifc«#TMfeW«3t, 5.7%, 




CBP 



( I ) 
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u m ^ mi/i5M 



100mA/cm 2 , HMI&XXM&RII 6500cd/m 2 o CBP &?J=ft&BB&fl£ 

^Fiipic^HSM^. tt#ACBPan^'ttl»*M>J4g*-'t > iR*!iW34S. 

n&*#is&#*«te, a Firpic nj cbp wiB*ffl#aasw#SK*!ixsi#»*fp^wa-^ 



ScS3fe»#S3fc«*W**ifcfe. Xt^J£feH£j&£:)fc#tt*ift. W^JfSS^tHHttA^ 

JUL Forrest ^h^B (RJ. Holmes, S. R. Forrest, et al. Appl. Phys. Lett. 2003, 82, 2422) flUtT 
-#|FfMW^^»N ) N*--^^-3,5-^ ($$#*/ mCP) £W=g$&8&*3f 2.90eV, . 3£TO 
#^±#^7fe^»^ Firpic M^M4i5, »toft**h*T&$W&£lj7.5%, fcb/B CBP ft 
»±#£ft#»tt^W#;t?«*S*ffl 30^££, i&t&^JA m-CP SI Firpic 

8m%-*WLm&m, %mm%%m, Jkmmrmmnmmm* mz, Tokito 

(Shizuo Tokito, Toshiki lijima, et al. Appl. Phys. Lert.2003, 83, 569) |RitT-lt-¥«^ 
W CBP, BP 4,4' -N, N'--«-2,2'--¥g-» (ffift* CDBP), gH^&tS* T, 
3.0eV, Firpic #J#W»ft^*f »**iS 10.4%. 

mCP CDBP, £tf]rttH&&t&*#flT=mjgl£ftlf!!*4 Firpic ittBIS&tgfi 
(2.65eV), Hjfc. !Mg#±##«& Firpic WSfMS&ftTfRfcM*^ 

Mi. ffiM^ft*»#*«[*j8ttfc 100mA/cm 2 , «-^M^%«#W#lttS 

%, ttmrnTmrnzmm. mat, mmmmmmm, mmmm 




Firpic 



(II) 
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1ft 91 1? H5/1531 



£H&3&&&M£ 21000cm ' Bil± (BP2.56eV, 488nm RTffl 



-irnmi&m, lo'cm mvzm, ieiiiiis 2.62ev £Lt, 

WW^^^^M«fl**ffl, S^^it^T^ (III) 



±3 cm) +, y %mm5%&m®ttmmto%i&, m&t+£tmm&mm% 1-3, «ta+^ 
6-50 mm. 

±5$ (HI) Y«I-^W^IBISfi#fIMIi^, 

1-3 0 

±^ (in) +, y A»«^«if:tt»tta«tt*TOtt«aa«i. sim*£#iM& 
ft«*«iftwtt«ft* 6-50 mm. 
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% m =8 JI'6/1531 



1-3, «IS>t>^f#Sa%%^A^%^A(|Mft^ 6-50 M£3£. 

±5$ (III) Y+toMWttttiVtffcSffi** 
Mft^±5$ (III) f J?f3*W^i!*fiJ4»»»3ttt#jS5fjlriJ. 

SY&g^gi^^sstsa&w^^ 

(19) M^#@^SnTJff^s 
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% m a mnm 
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i& m u ai8/i53t 
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% m 45 $9/1531 




^nmmf^^^mm^m^, %=nmmmE 21050 cm- 1 
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u rn =is nwim 



ftlfefl- FIrpic WMHlStffi 2.62eV, 475nm). »HE#jMfiT± 

«^WWTttiSi HttSMTl *pf 2.«2eV, &fttt&£ft (70X1 -220X1), 
#*^*ft»W3£ft?g«Hll. »±ifi*itit^* (20), 9,9-- '(4.-^-^31) « cm** 
CPF), £&ffl£3i;=&&ltEi;Bft2.88eV. JttfiWWjta-lfc^ 432nm, tfc*SMfeM« 

Firpic fKessasf&jtfiuj o.26ev, EHt£-#*yiw#ttSM&i&£m %mm&m 

165X3, «^ 405X3, Rr«*ft-ft»|8JlififafettttlHfl!*fif4*.. 
&to=£fei&fi8Miaflfc Tl (Ph-dye), flfJS Tl(Carbozole)>Tl(Ph-dye), MMZETH^ftf 

Ir <«X Pt Os C«), Ru (II), Re (ft), Pd (IE) 9K& 

JH&£tt. tftftlr> PtW»^«, $Pl:M^^^-((2-(2',4'-z:li[)-^»)-Ptfc^HJ£#^)-^tt, 

-kmmmXl FIrpic), 2t^ftlftH(2-$gnttl$g)*ac (ffiffc* Ir(ppy) 3 ), -(2-*»Ptt^)(ZLES 
TO Ir(ppy) 2 (acac)), »fllftWA£SnHMe (ffiffcfc PtOEP) J^^ftlT 




Ir (PPyb Ir(ppy)2(a"c) 




PtOEP B« 2 Ir(acac) 



W««t/£##^SE^i:^ ioo Mftrh »^#W*j&f*i>m£ o-ioo Sift 



14 



03156364. 3 



% m =fS S11/15JS 



W?Birt, ffi3S3-20 W?£fflfc. #£BJftl*tim&*Mft£*l (2) DCB (20) CPF 

l*WCBP±#Wtt##. 

1. 5pJffl*»WM«i-fr« (20) M**FlrpicftJ|4*J*W»#SM». 

ft ( T.Yamamoto, et al. Tetrahedron Lett. 1998,84,5583.; B.K. Koene, et al. Chem. Mater. 
1998,10,2235.) Bf^MJ)iffl#. 

■mm \. o&m (2) n, w --vm&-\, cisj»adcb) 

£ 250 lftW = P»J»A 100 *?h3E*l01»**» # 5.01g W (0.03mol) JpA^I?, 
^ffitoinA^gfcW NaH, UiJ&^M^*, $JsinA 1.75 £ (O.Olmol) ft-ft¥S3£, 

^80% (W=lH¥a*THr). M^m/e 436. 7C#^«fi *»«Jg C: 88.12%, H: 5.39 
%, N: 6.50%; JSi&{t: C: 88.07%, H: 5.50%, N: 6.42% 

mm2: Hi?®} (3) 

(2) ^2, 5--¥»-i. 4--u*?m®&~mmmm, r 

mn%° mk: m/e.464; TCSMr: Ct 88.05%, H: 5.99%; N: 6.13%; M; 

C: 87.93%, H: 6.03%, Ni 6.03% 
3«J 3: ft&m (4) ift^fifc 

&j«ltt£4fe (2) »B5-**-l, 3--E¥S*#^-^^«gPW. 

68%. jffitf, ra/e,512; 7G*#«r: $ti£C; 89.12%, H; 5.53%; N: 5.39%, Stett: C« 
89.06%, H: 5.47%, N: 5.47% 

mm A, (5) &£f& 

IM^D (2) 3K/B1, 4- -ft ¥*5£BPi5L /*$68%, A 
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% m 1? mi2/i5m 



if: m/e,486 ; 7nSt#-#f: ^U^C: §8.923^, H: 5.42%, N: 5.64%; Sife-d: C: 88.89 
%, H: 5.35%, N: 5.76% 

%mW 5: (6) w^-jt 

ScJSifc^ (2) imftm. m 1, 5--m¥«^#^rftPS$fiPRT, 75%. 
Mi^: m/e, 486; td*^«?s $flfcJN£C: 88.94%, H: 5.39%, Ns 5.61%; Si-felt: C: 88.89 
%, H: 5.35%, N: 5.76% 

gcjia^tt (2) 36rS5fe^*, ^ 9, io— -mmM®&~mmmm, r^7o%. 

Mit: m/e, 536; 7G*##r« £ik$J^C: 89.75%, H: 5.16%, N: 5.32%; C: 89.55 

%, H: 5.22%, N: 5.22% . 

8JKWfe*4fc <2) ^rte^A, ^ 9, ia.-=it¥as*««:#jftn«¥a6*iiiRr, 77 

%. Mlt: m/e,688; 7G*Mt: C: 90.85%, H: 5.12%, N: 3.96%; C: 

90.70%, H: 5.23%, N: 4.07 %« 

&MlN£l (2) 3RJ8 2, 2'-- ¥36-4, 4'-z:H¥»^#^-^¥S#BP^, 

^$77%= Mif: m/e, 540; TGjfHMff: £&$J£C: 88.95%, H: 5.95%, Nt 5.06%; 
IM; C: 88.89%, H: 5.93%, N: 5.19%. 
£jt0tf 9: ' tt^ft (10) 

m&izm (2) ^9, 9--¥*-2, 7--mmm&-mmmm, r 

^75%„ Mlf: m/e, 552 , 7tMft$T: $lfc*l£ C: 88.99%, H; 5.75%, N: 5.13%; Sifc 
fir C: 89.13%, H: 5.80%, N: 5.07%, 
%MmiO>. it&ty (11) fl^tf 

mm&m (2) ^9, 9--*s-2, i--mmm=.%^mmm, p 

$77%. Mif: m/e, 676; 7gH##T: £&H£C: 90.39%, H: 5.19%, N: 4.23%; IM: 
C: 90.53%, H: 5.33%, Ni 4.14%. 

mnm ii: (i2) 

(2) 3£ffl4. 4'- z^¥S»-^-«W^z:t¥S^P«r, 

^65%o Mlt: m/e, 538; 7C*4Mff: C: 89.15%, H: 5.53%, N: 5.26%; Stfc 

{S: C: 89.22%, H: 5.58%, N: 5.20% = 
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%mm i2: w&m ci3) 

KRRJtlBW5 r S(B.K. Koene, et al. Chem. Mater. 1998, 10,223 5) W N-7?^{fc£®M*1=r$. 

j^fcKK. m/e,498; i 70jR##T: £I&$H£ C: 

89.36%, H: 5.15%, N: 5.72%; C: 89.16%, H: 5.22%, N: 5.62%o 

13: 4fc£4fc (20) 9,9-- (4--lH5.tt-**) 3oMirJ& 
gcUa*ltt^ra(B.K. Koene, et al. Chem. Mater. 1998,10,2235)Wfflfllft W Ullman 

**S^£&o 7*^65%. JH*: m/e,648; TG&Mf; C: 90.65%, H: 4.52%, N-. 

4.46%; ai^ll: C; 90.74%, H: 4.94%, N: 4.32%. 

%mm i4: (2D 

SciH^» (20) -ftmitfo, %m 9,9-- (^-m^s^S) »&-m¥S3£gp>5T, ^ 

¥68%o Mit: m/e,676; JtXftfti &3&«5feC: 90.49%, H: 5.53%, N: 4.22%; SM: 
C: 90.53%, H: 5.33%, N: 4.14%. 
&»J 15: KG® (22) 

«cMft^«i (20) m&&m. m 9$--mwfc*mm& 9>-(*rw**)». 

66%. Mit: m/e,800; 7nH##T: $Sft*gC: 91.65%, H: 4.95%, N: 3.46%; IM: C: 
91.50%, H: 5.00%, N: 3.50% o 
&K0H6i ft** (23) MM 

gM** (20) #ffl2, 7-H -9,9' 

BPrT, j**75X. Mif; m/e,676 ; 7C*^*fi &lfcJI!&Ci 90.39%, H: 5.46%, N: 4.22%; 
IM: C: 90.53%, H: 5.33%, N: 4.14%. 

PBIS (ITO) /£ftte*irJI (HTD /#&&*46<j£ft/I ((Wtf»: /Sftffig 
M (HBL) (/^flfltJKBIL)) /ffitt (£Mfc$)o 

(1) «£^Aj»ft«WS: JWSMtt* 5nm-5nm, ttMft£t)WSJ;1ftt.£tK 

*fiTfflfl<liP4,4'--[N-(l-«*)-N-*Sft*]«* («**NPB), N,N'-~ 
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(3-¥*W-N,N , -Z:^S»(TPl5) ! l,3 5 5-S{3-¥S-^^Sj$(m-MTDATA)^o 

(2) s^pii^M: Bitt%>£Ktmmmn, ^w^mm^i, 9--^m-A, 7--%m- 

1, (flfrf^BCP), 4, 7--*^-l, 10-«Bj* (iW^Bphen) # 0 

(3) W ftirftSAM: tt*BUIfl(]*m. m^Wifl 8-g«l*M§ (Alq 3 ) &£fif£4&«, 

mmm i7: aim^* (2) (dcb) ttftummm&mitm® Firpic, tj^Mfe* 

o #fl=SiW3» ITO/NPB(40nm)/ ft^t) C2)i Fiipic ( 8 % ) (xmn)/Bphen(30nm)/Mg:Ag, 

£-^fcfS&MfcMH-*Ufc« <rro) Mftftft£tf±. 

SIM 40nm N^'--^-N,N'-- (N-**-l -«30:-lgc (NPB), 

^M-ffc^* (2)^8% (MSWfrtt) ftjMfe$»*4 FIrpic, ^jsS^H 30nm 
S^PfljS-^ffeT^MBPhenjpiaOOnmW^jaMg: Ag (10= 1) 
6WAJA50, 40, 30, 20nm, fl#7Hft&tttt»#, 3ttt!6»**fc* 1 #f^° 
^1 : ITO/NPB(40nm)/DCB(x nm)+FIrpic (8 wt.%)/Bphen(30nin)/Mg:Ag 



2bWIJ?JS (nm) 


50 


40 


30 


20 


5*#J&ft»¥ (cd/A) 


8.7 


9.0 


9.8 


8.0 


£SEfeffi (V). 


5.3 


5.0 


4.8 


4.1 


(cd/m 2 ) 


16480 


16420 


14000 


12700 



%mw\** wmuirto (20) (cpf) miLftm&otft'&mmnfbpic, 

# fF ft * ITO/NPB(40nm)/ ft « ( 20 ) s Firpic C 8 % ) 
(30nm)/Bphen(30nm)/Mg: Ag . 

40nm M£ftfS»##N,N'-r«-N,N'-- (N-**-l-ij(fR) (NPB), 
30nm:gftM*#K$ + Wtt.'& ! » <20) ft 8% <j0SM#fcfc) W IE fe*$«*4 FIrpic, 
^«30nmS^ia^%^#MHPhen#20(tamW^JiMg« Ag (10: 1) W^^WS. 
«ftWttlgW^PT: £ft«*472nm, 2110Gcd/m 2 ( fcffi* 16.6 V W), 

H.4cd/A (J&«gS8.3A/m 2 ),, 
£8609 19: ^Ifflft^tl (20) (CPF) f^*±4Wift#jW*fe»i*ft** Ii<ppy)3. fiJ#^fe 
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K m U *15/15J5 



3§ # £ & ITO/NPB(4(hiai)/ ft * « ■ < 20 ) . Ir(ppy) 3 ( 8 % ) 
(30nm)/Bphen(30nm)/Mg:Ago 

M«40nmW^X#ir^l4N 5 N^r»-N,N'--(N-«-l-«)-«ZJK(NPB), 
30mnJ!t*^**atI)l«f«Hh^Hl (20) ^6% (®SH#tfc) M*l«ftM4 Ir(ppy) 3 , 
#M30nmS^Pl^^*^$tMBPhen»200nm^MMg: Ag (10: 1) &J-££:#6B«. 
&*#flmii&^tt&**nT: Sftift-fe* 52Qnm, ***** 11570cd/m 2 CfcjEfcllVtf), 
**M£ft»¥ft 30.5cd/A (4IM«8,5A/m 2 ). 
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# m % m m 



mum 
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